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Photonic band-gap (PBG) can occur not only in the periodic systems, but also
in the systems with other spatial correlations. In 1D Thue-Morse dielectric
structures, we find two kinds of PBG, traditional gap and fractal gap, which
behave quite different in the spectra. And we reveal the physical reason for the
gaps, two kinds of the spatial correlation in the Thue-Morse structure. We also
studied the localization properties of the eigen-states near these gaps, the
states traditional gaps are more like common Bloch states while the states
near the fractal gaps have the quasi-localized form. The states can be used in
the design of novel optical/photonic cavities.



